Cortical cells that migrate beyond area boundaries: characterization of an early neuronal population in the lower intermediate zone of prenatal rats.
Studies of the early development of the mammalian cerebral cortex have revealed that the earliest generated neurons that form the primordial plexiform layer (also called preplate or marginal zone) distribute among layer I and layer VII (subplate). By means of bromodeoxyuridine labelling of cells becoming postmitotic, we have found evidence that, in the rat, an additional group of neurons of the primordial plexiform layer remains in the close vicinity of the ventricular zone. This finding, in line with the proposal by Marín-Padilla (Z. Anat. Entwicklungsgesch., 134, 117-145, 1971), implies that the primordial plexiform layer suffers a tripartition after the formation of the cortical plate and of the intermediate zone (the latter soon becomes the embryonic white matter). Thus, primordial plexiform layer derivatives are in layer I, layer VII (subplate) and in the lower part of the embryonic white matter. This early generated neuronal population is also revealed with an antibody that recognizes the larger (67 kDa) isoform of glutamic acid decarboxylase (Kaufman et al., Science, 232, 1138-1140, 1986). This is in accord with the earlier finding of a GABA-containing cell population showing a similar spatiotemporal distribution. The early generated neurons of the embryonic white matter migrate tangentially and, in early postnatal animals, are found as interstitial cells in the medial regions of the subcortical white matter and at the midline in the corpus callosum. At caudal levels, similar cells invade the subpyramidal strata of the developing hippocampus. This tangential migration might explain the tangential dispersion of neural cell clones described in recent studies of cell lineage in the cerebral cortex.